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TENTATIVE RECOMMENDATIONS FOR
IN
By

COTTON

PAUL

the last two crop seasons extenexperiments have been conducted on
weed control in cotton at the Delta Branch

During

sive

Experiment Station. Details of these experiments and the results obtained from

them

will be reported

complete information
ever, the general

later

and

How-

available.

is

method,

I

cautions

more

when

limitations,

is

with its prebeing present-

ed at this time in order that planters
have the advantage of this research

may
ex-

perience in their production of cotton this

method

season. This

offered as a tenta-

is

recommendation, since there is the
it will be improved within
the next few years.
grown successfully
Cotton has been
without any significant amount of hoeing
experiments during
in several different

tive
i

i

probability that

two

the last

The method

seasons.

on the post-emergence use
type of herbicidal

of a

is

based
special

oil.

sible the

oils

elimination of weeds and grasses

during the very early stages of the growth
of the cotton.

hoeing

may

Some

amount

small

be required

if

of

certain types of

perennial weeds and grasses have
established in the fields.

Hoe

become

labor requir-

ed to take care of the established

peren-

on a relatively well-cared-for field
has been found to be very small, and the
peak requirement for hand labor disapnials

may be conat the convenience of

pears since these perennials
trolled

more

the grower.

or less

Established perennials as a

rule account for

an

J.

TALLEYi
portion of the

which

is

weed

grass problem

and

usually so acute in the spring on

our better cotton land.

General Nature of the Method

The method

consists of the controlled,

lateral application of a special type of oil

which

acts

as

almost insignificant

Physiologist,

cals,

Inc. of

Delta

Hoboken,

New

Jersey.

young

grass

and also kills many of the seedweeds of the broadleaf type without any significant effect on the cotton.
seedlings
lings of

The

differential contact

action

by

possible to a large extent

is

the

made
waxy

covering which tends to protect the basal
portion of the cotton seedling from the
laterally applied herbicidal agent. The oil
is applied to each row by two specially designed post-emergence spray shoes. These

shoes are attached to the tractor and spray
laterally

row

into the

in

such a manner

that the oil spray covers a

band approxiThis

treated

band includes the drill row of the bed.
Other equipment is attached to the tractor which cultivates mechanically that portion of the row which is not being treated chemically.

ment

This cultivating

equip-

consists of a special blade that will

not disturb or throw any dirt into the
zone being protected chemically.
There are several key factors in the
method which is tentatively being recom-

mended.

Some

of these are:

(1) The method of
and planting.

land

preparation

(2) The physical and chemical properof the herbicidal oils.

ties

(3) Dosages, frequency and
Branch Experiment Station, Stoneville, Mississippi, and Agent, B.P.I.S.
A.E., U.S.D.A.
The investigations upon which
this report is based
have been
facilitated
by
grants-in-aid to the Delta
Branch Experiment
Station from the Lion Oil Company of El Dorado, Arkansas and Standard Agricultural Chemi1

This

a contact herbicide.

usually results in the death of

mately eight inches wide.

can begin soon
after the cotton has emerged, making posApplication of the

WEED CONTROL

number

of

applications.

(4) Weeds and grasses
the herbicidal oil.
(5)

Weeds and

by the herbicidal
(6)

grasses

controlled

by

not controlled

oil.

Hazards and precautions.
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(7)

The equipment
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necessary

appHcation and methods
equipment.

for

using

of

its

this

These points with the exception of the
equipment are discussed in detail in the
following paragraphs.
The equipment
for post-emergence

weed

control

is

being

presented in another article appearing in
this

same

Land

more

be

easily obtained. Hill

fresh seed for germination and delays
and postpones the time when the last
seedlings of the weeds and
grasses will
appear and be brought under control.
es

The

top of the bed should be as flat as
inches on each

possible for six or seven

Preparation and Planting

With

side of the drill row.
to

planting

time have a direct bearing upon the
handling of the crop after planting. The
field, after planting, should have a slight
suggestion of beds. It is immaterial whethis

the result of the establish-

ment

of slight beds by the sweeps attached to the tractor when planting on land
which has been prepared flat, or if it is
the result of knocking down high beds at

the time of planting.
soil in

In either case, the

row should

the region of the drill

be approximately two inches higher than
in the middles between the rows. The necessity of leaving a very slight

bed

new

a satisfactory job. In other

be

These should be

left.

erased by a light

drag,

or

time

of

soil

subsequent effective application of
the post-emergence oils

are applied in a lateral

not effectively

come

manner, they canwith the

in contact

young weed and grass seedlings if they
protected from the lateral sprays by

are

soil

drill

ridges running lengthwise with

seed will be

Properties of Herbicidal Oils

Over 200

different petroleum fractions
have been tested with regard to their possible

use as herbicidal oils for post-emer-

and grass

physical properties can

control.

can be said that the
ideal method of fertilizing should be to
apply the fertilizer prior to planting, approximately three inches or more below
it

this

is

leave one

with

occur

and

can be said that the petroleum fractions which have proved satoil for cotton. It

isfactory are

those

which

naphthas.

are

commonly

Since there are

The easiest and safest cotton crop to
handle with the herbicidal agents under
consideration is one which has been truly
hill dropped with approximately 16-inch
intervals between hills. It is suggested that

great differences in the chemical

ed so as to drop sufficient seed to assure
three to five seedlings per

hill.

When

this

done, the crop will not need to be chopped out or thinned, a saving in seed cost
results, and satisfactory weed control can
is

still

a satisfactory herbicidal

referred

select-

time

not possible to say how many slight
variations in chemical composition and
it

the soil level in the drill row.

and sprockets be

the

row.

gence weed control in cotton. At

the planting plates

surface

herbicides. Since

exposed or moved into position to germinate throughout the season with a resulting decrease in the completeness of weed
Theoretically,

of

rolled out,
at the

planting to assure the proper
for the

types

and depressions may

ridges

distinct

soil

arises

from the fact that the water should drain
away from the drill row and not be permitted to run across from one middle to
the next. If this occurs,

do

certain types of

the press wheel on most planters will

soil

er or not this

dropping to

away with the necessity of
chopping to remove excess cotton plants.
Chopping out young seedlings also exposa stand does

issue.

Certain operations prior

471

to as

compoand physical properties of different
naphthas, many of them are unsatisfacsition

tory.

The most
for cotton,

satisfactory

herbicidal

which have been found

oils

to date,

have a boiling range of approximately
300 to 400 degrees F. They are not fortified by the addition
of
anything that
does not occur naturally
in
petroleum.
They contain approximately 23 to 25 per-

TENTATIVE RECOMMENDATIONS FOR WEED CONTROL IN COTTON
group of petroleum compounds which are designated as aromatic
compounds. Lower percentages of aromatics have failed to give satisfactory control of weeds and grasses,
while higher

cent of that

percentages have

The

herbicidal

damaged
oil

may

for

weed

ed.

The

5

control in cotton can be produc-

simplest

method

a satisfactory oil after

no

or

little

tional processing or purification.

cotton.
jafely contain

high as 18 percent naphthenes. Possibly higher concentrations could be tolerated, but the experimental evidence on this
aspect is not as complete as in the case of
as

of the

consists

proper refinery fractionation starting with
certain types of crude oil, thus producing
addi-

The

sep-

components present
and their recombina-

aration of the various
in other

naphthas

mixing

tion or

more

in the proper proportions

procedure

but

could likewise be used to produce a

satis-

is

a

complicated

factory cotton herbicide.

A

third

method

the aromatics.
However, an extremely
high concentration of naphthenes increas-

of production consists of the blending of

the toxicity of the herbicide and may
cause cotton to develop a very limber stem
and fall over in the row. However, cotton

different
properties
in
naphthas with
such a manner that the composite end
product possesses the desirable properties

can tolerate as high as 18 percent naphthene if the dosage
per acre is carefully
controlled.
The content of olefines and

and

es

diolefines should be low since they have
an acute toxic action to cotton. The analysis of the herbicidal oil should not show
over one to two percent of this class of

compounds.

The

predominant

class

of

in balance.

is

At

the present time, the cotton plant

The

herbicide.

general type of

satisfactory

our

tests to

manner.

when

dition of very small

for cotton consists

of the paraffin

series.
It

of

should be mentioned that a good oil
control can contribute a portion

weed

for

its

over-all

properties to the fact that

a mixture of the proper

amounts of
which may occur
naturally in petroleum,
and that all of
these materials have essentially the same
boiling range and volatility. A petroleum
fraction with the physical
and chemical
characteristics which have been oudined,
when applied in the proper manner and
at the proper amounts per acre, permits a
it

is

different

components

which

It

compounds

pirical

all

of

applied in the prop-

has been found that the ad-

er

oil

oil

with safety in

results

date

type of herbicidal

members

is

it

has been described has consistently given

chemical compounds present in the proper
of the saturated

what

can
and cannot tolerate as a post-emergence
the only reliable indicator of

amounts of such em-

as

pentachlorophenol

and oil soluble dinitro to an otherwise
good post-emergence oil is hazardous, unnecessary, and should be avoided. Fortified

oils

cannot be recommended at the

present on the basis of our experimental
results.

Dosages, Frequency of Applications

Experiments

shown

seedlings have

much

at

the Delta station have

that within five days after cotton

emerged from the

soil,

as

as five gallons per acre can be ap-

is left

temporary or permanent residue
to result in a chronic or piolonged

phed with safety. In a like manner it has
been found that this same gallonage per
acre can be applied with safety to the cotton plant at any subsequent stage in its
development provided the applications
are not closer together
than every five
days. Higher dosage may result in injury

action

and no

to the cotton plant. If as

very definite time control over the duration of action of the agent since all frac-

and component

tions
tile.

parts are very vola-

No

changes in the

undesirable

reactions

or

soil will result.

There are several different ways
which a satisfactory post-emergence

lons per acre
in
oil

is

as ten gal-

minor amount of tempopermanent damage to the crop can

cation, at least a

rary or

much

applied at any one appli-

AGRICULTURAL EXPERIMENT STATION BULLETIN
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An

be expected.

application of less than

five gallons per acre

weed and

trol the

therefore,

is

inadequate to con-

grass seedlings.

tentatively

We

recommending

become

will

when

it falls

on the ground,

a hazard to later field opera-

Pigweeds,

tions.

treated before they are over

applications of the type of herbicidal

oil

described above be

inches

tall.

should

therefore,

are,

that

all

made

stroyed plant,

471

two

be

or three

In most of the better fields in

approxi-

the alluvial area of the Mississippi Delta

mately five gallons per acre and that suc-

which are planted to cotton, 98 percent or
more of the weeds coming up in the field

cessive applications be

no

at

closer together

than five days.

consist of nut grass, crab grass, Brachia-

The numl^r and frequency

of the ap-

should be determined by the
weeds and grasses that develop in the
field. Experimental plots have been given
as many as seven applications with no per-

plications

manent damage

any

to the cotton or

nificant decrease in the yield.

The

the most

application usually does

and advantages gained by

sigfirst

good

ria

glory

plants

this agent.

more

oil

are
It

controlled

likewise

usually

applications

gives excellent

Annual morning

to

Weeds and

two

requires

by
or

them. Seedling
has developed the

kill

Johnson grass, before it
lateral underground runners,
killed by the oil.

successive ap-

decrease rapidly. Four or five
applications
should be
the
maximum

and pigweed. This

control over these pests.

is

likewise

Grasses not Controlled

plications

amount required during any one
and

few

season

may

be found to be
sufficient for any one crop year. For inas

as three

weeks may elapse between
and second application, when the
first application is applied at the most advantageous time and is followed by two
or three weeks of relatively dry weather.
three

stance,

the

first

Weeds and

The

Grasses Controlled

type of herbicidal

oil

described

above when applied in the proper manner
will give excellent control over

manner
and young grass

co grass. In a like
seedlings

crab grass

type

Young pigweed

it

nut or

co-

will kill the

plants of the

including

Brachiaria.

seedlings will be killed

by a single application provided they are
not over two or three inches tall at the
time.
Subsequently,
pigweeds become

more

resistant

to the oil

and may with-

stand the applications

While

the herbicidal

oil

will give al-

most complete control of all seedlings of
the annual grasses and many of the broadseed,
smiall
leaf seedlings arising from
such as pigweed, there are certain weeds
and grasses that are not controlled by the
major types.
oil. These consist of three

One

type that will not be controlled con-

sists

of the estabHshed

perennial grasses

such as Johnson and Bermuda. Since this
oil acts as a contact herbicide with a limited duration of action, it can and does
kill

back young shoots of these grasses

as

they are emerging from the underground

rhizomes or stems. However, new shoots
will subsequendy arise from other buds
present on these underground rhizomes.
Since this

is

the case,

it

is

not feasible to

expect to apply such a light herbicidal oil
as frequently and as many times as would
be required to keep these

grasses

under

procedure would
neither sensible nor economical.

Such

control.

a

be

until their stems
have become approximately one-half inch
or larger in diameter, at which time they
again become susceptible to the oil. If pig-

not be controlled, are some of the annual

weeds are not

medium

susceptible

killed

until

their

second

enough
done considerable
the cotton crop and
dethe
stage,

they

are large

Another group of

broadleaf plants which
or large seed or

which may

originate

those

from

which

rapidly develop a stem structure resistant

that they have already

too

damage

weeds

to

plants,

the
as

recommended

dosages.

Such

the nightshades, cocklebur, tea-

TENTATIVE RECOMMENDATIONS FOR WEED CONTROL IN COTTON
milkweed, etc.,
permanent and complete conby the applications which are being

7

and many of the

weed, Florida pursley,

kill

will escape

broadleaf weeds of the annual types with-

trol

recommended

plants

for cotton. If these

the annual grasses

out damaging cotton.

It should be re-emphasized that such agents as the one described above will likewise kill or damage

have been abundant in the fields in reand have been allowed to develop seed, they
will reappear
as crop
pests until they have been eliminated by

great, or

some

together.

cent years

means.
The third group of plants which will
not be controlled successfully by this oil
satisfactory

of

consists

the perennial broadleaf vines

such as the so-called buck vine, trumpet

damaged

may

While they

vine, red vine, etc.

tempo-

to the extent of giving

rary control in the

same sense

be

as that ob-

with established
grass,
Johnson
they will be able to send up shoots after

tained

the herbicidal applications for the season

have been discontinued.
It should be stated that almost the same
plants are controlled
by the herbicidal
oils and by flame cultivation. The main
advantage of the herbicidal oil over flame
cultivation

lies

in

can be applied

the

at a

fact

much

that the
earlier

stage

and thus dispense with the heavy and
chopping and hoeing.

Hazards and Precautions
Certain points should be considered before the

method is adopted and should be
mind while it is being employed.

The preceding

would

discussion

the inadvisability

indicate

of attempting to

pro-

duce cotton with herbicidal oils on fields
which have been allowed to become heavily infested with such plants as cocklebur,
Johnson grass, and the perennial vines. It
is

not feasible to attempt to offset several

years of inadequate

and

insufficient hoe-

ing and chopping by resorting to this

new

method of

have

control.

Fields

which

been kept reasonably clean in the past are
ideal for this

method and

improperly applied, if the
at
any one time is too

if

amount applied

Under

the applications are too close

if

ideal conditions, the first appli-

cation should be

made

the tentative

recommendations should make it possicontinue keeping these fields in a
clean and satisfactory state of cultivation.
ble to

The method suggested involves the utihzation of a contact herbicide which will

not

than

sooner

seven days after seedlings have emerged

and

grasses and weeds
after the annual
have started germinating.
Under favor-

able conditions the

cotton

emerge before the weed
at least a

week

seedlings will

pests

old before the

and will be
weed pests

emerge or pass the small, extremely soft,
succulent and tender stage when they are
most susceptible to the oil.

Under

certain weather conditions,

grower may find that he

equipment into the

his

oil

costly early season

kept in

cotton

weeks

after planting.

is

the

unable to get

field

Weed

for

several

and

grass

may have advanced to the stage
where they arc tougher and less suscepand also where they are
tible to the oil,
so numerous and bulky that a dose of oil
which could safely be applied to cotton
would no longer be sufficient to eliminate
seedlings

the weeds.

A

desirable safeguard against

these extreme conditions has been

found

pre-emergence application of

oil sol-

in the

uble dinitro

compounds, or pentachloro-

phenol in oil, making possible a delay of
the first post-emergence application of oil
as much as three weeks with little or no
reduction of the over-all seasonal control
of

weeds

the post-emergence appli-

after

cations have been started.

These pre-emer-

gence agents will decrease the number of

weed
and
rily

seedlings

will slow

that

become

down and

established

retard tempora-

the development of those that are not

and thus leave the weeds

killed

by

more

susceptible condition to be killed by

it

post-emergence
time.

oils for a

in a

longer period of

AGRICULTURAL EXPERIMENT STATION BULLETIN
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should be mentioned that the water

It

compounds offer some asthis same regard. However, in
where it is necessary to delay

tor

471

decreases, the rate of application per

soluble dinitro

acre goes up. If the pressure increases, the

sistance in

rate of application

most

cases

the initial
this

oil,

of post-emergence

application

has been brought about

tremely heavy or prolonged rains.

by ex-

The

oil

pre-emergence
materials
have
given better results than the water soluble
forms under these conditions.

soluble

adverse weather does not enter into

If

the
picture,
pre-emergence treatments
have been found to be of no real supplemental value during the early portion of
the crop season.
If a

grower

desires to introduce this ad-

ditional safeguard

against extremely

un-

favorable early season weather, which

may

force

a

delay in the

the post-emergence

first

application

of as

oil

much

of

10

as

he should use a pre-emergence
treatment consisting of the application of

to 14 days,

(1) one

either:
itro

pound

compound, or

ed in

its

five gallons of

of oil soluble din-

equivalent, dissolv-

aromatic

oil

and ap-

plied in 8-inch bands immediately

the drill rows, or

over

(2) five gallons of

a

will go
up. Under
one of these two conditions, the
rate of oil application per acre may go beyond the amount tolerated by cotton.
Care, therefore, should be taken by the

either

operator in adjusting the equipment be-

keeping

fore starting

and

ment during

the time of spraying. Cotton

in

range of tolerance

has a satisfactory
take care of

ages of the

minor
oil

described above, but major

may

no permanent damage or loss in the yield
if given a period of two or three weeks
However, if it is
in which to recover.
resprayed before

has recovered, further

it

from a dose which
normally would not affect the plant at all.
These factors show the need for careful

damage

will result

supervision of the application of the herbicidal oil,

and

also indicate that the base

examined a
and prior
check on what
prevent minor

pentachlorophenol applied in the same
manner. The oil used as a carrier for
these pre-emergence agents may be
the
same one employed in post-emergence
work, or 't may be a more aromatic oil

few days

as

high

The
in

as

to

650°F.

with cotton

is

possible by the fact that cotton will

an amount of the oil which is adequate to kill most of the seedlings of the
annual weeds and grasses. The rate of aptolerate

plication will be

dependent upon the

size

of the jet being used, the

sure in

working presthe spraying system and the speed

The jet size need not flucunder field conditions. Mechanical
wear and tear and the human factors may
cause variations in the working pressure
and tractor speeds. If the speed of the tracof the tractor.

tuate

after each application

to the next application as a

has been done and also to
damage from becoming chronic injury.

The

success or failure of the

a large extent

cultivation

satisfactory use of a herbicidal oil

post-emergence work

made

up

even

A cotton plant which has been damaged to a limited extent by a single application will usually recover completely with

of the cotton stems should be

or one with a boiling range running

or

cause injury
death of the cotton plant.
fluctuations

to

fluctuations in the dos-

similar oil containing 4 percent of technical

in adjust-

it

method

to

depends upon the type of

which

is

used in conjunction

These tentative
recommendations assume that at no time
is the crop to be given a heavy cultivation
which would throw dirt into the 8-inch
band centering on the drill row. If the
with the herbicidal

cotton

is

oil.

"dirted" prior to the

cation, the

first appli-

on

bed then takes

a

shape

next to impossible to obtain the necessary complete coverage with
the post-emergence equipment. In a like

which renders

manner,

if it is

it

"dirted" at any subsequent

time, additional treatments
less

effective.

that the

It

should

are

rendered

be emphasized

scattering of dirt into the

drill

i

;
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row by any mechanical means is running
the risk of moving new seed into the
region which has previously been controland it can be assumed that a new
led,
crop of weeds and grasses will appear as
will permit

soon as moisture conditions

them

to

do

so.

General Schedule of Spraying
In light of the precautions and hazards
which have been mentioned, it may be
desirable to oudine two alternative procedures for control of weeds and grasses
in cotton. These schedules by their very
nature would not fit any particular crop
any one season but may be of supplemen-

ness of the

out

first

one. If

annuals,

all

should be as early

failed to clean

application

as safety permits.

new

and

rain follows

it

second

the

9

If

seedlings appear,

as soon as field
permit since small seedlings
are the easiest ones to kill.

they should be treated

conditions

(4) All subsequent applications should
by the same principles as
be governed
the second application. If no treatment is

needed,

it

is

pointless to apply

any

oil to

the cotton.

(5) If perennials and a few of the
broadleaf plants have escaped, they should

be flat weeded before
come knee high.

the cotton has be-

value in illustrating the procedure.

tal

A. Pre-emergence
emergence.

by

followed

B.

post-

without

Post-emergence

pre-emer-

gence.

chlorophenol. This

(1) If no pre-emergence treatment is
employed, the timeliness of the first application becomes a critical factor and the
uncertainty over the weather which might
follow during the next few days makes it

8-inch

desirable to apply

(1) For pre-emergence treatment of cotton use 5 gallons per acre of an oil mixture containing either

pound

1

of oil sol-

uble dinitro or 4 percent technical pentais to be applied in an
band along the drill row either by
equipment attached to the rear of the
planter or by a separate operation during

herbicidal oil at

the
the

dose of the

first

earliest

safe

date.

This application should preferably be

at

the first four days after planting.

the rate of five gallons per acre applied

(2) Apply the first post-emergence oil
application at the rate of 5 gallons per

emerged.

acre seven or

has

more days

emerged or

later

if

after the cotton

weeds

the

grass seedlings have not appeared.
ifirst

application

and

The

can be postponed until

seven to ten days after the seedlings have
If unsettled weather conditions
indicate that in

,to

an inch and a half

membered
that rain

tall. It

should be

that early spraying

may

is

safe

re-

and

interfere with later appli-

the

cotton

as the fifth day.

(2)

The second and

all

subsequent apgoverned by

plications of the oil should be

those

same

under

A

principles

which

are outlined

above.

Either of the methods outlined under
or B do not preclude the possible use
of flame cultivation as a terminal treat-

A

cations.

Apply the second post-emergence
when needed but not until at
least 5 or more days have elapsed since
the previous application. This and all sub(3)

apphcation

sequent applications should be at 5 gallons per acre. The time for the second application will

probability a prolonged

can be sprayed at this same rate as early

the grass seedlings are an inch or so in

height or until the pigweeds are an inch

all

rainy spell cr.n be expected,

depend upon the

effective-

ment. Whether or not flame cultivation
would be used with either of these two
schedules should be determined by the
farm operator on the basis of completeness
of control of annual plants which can be

eUminated by the flame

cultivator.
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DESIGN AND USE OF EQUIPMENT
By

PAUL

TALLEY2

J.

The post-emergence

and

weeds

control of

chemical means
requires that the proper chemical agent
be applied in the correct manner at the
optimum rate at the most advantageous

and grass

in

cotton by

The importance

time.

of each

aspect of

method is such that success or
can hinge upon it.

the control
failure

The method of control which is being
tentatively recommended in another arsame issue requires a definite
type of equipment which should be used
precise manner. This article describes
in
this equipment and its recommended usticle

in this

age.

Equipment

for Post-emergence

herbicide

is

applied by means of

post-emergence spray shoes,

(fig.

em-

1)

the cultivator, has a parallel action

base to rise and

its

which
with

fall

the slight irregularities in

the field over

which

most desirable

it

some
and it

since
ed,

This

slides.

irregularities
is

necessary

at all times

cannot be avoidthat the

investigations

reported

in

soil

this

re-

same

the

essentially

height above and parallel to the
^'T'he

lateral

fan type nozzle

spray pattern of the

main

is

sur-

chapter

have been facilitated by grants-in-aid to the Delta
Branch Experiment Station from the Lion Oil
Company of El Dorado, Arkansas and Standard
Agricultural Chemicals Inc. of Hoboken, N, J.
2 Physiologist,

tion,

Delta

Stoneville, Miss,

Branch Experiment Staand Agent, B.P.I.S.A.E.,

U.S.D.A.
^Assistant

Physiologist,

Delta

Branch

Exper-

iment Station, Stoneville, Mississippi.

^O. B. Wooten, Jr., Assistant Agricultural Engineer, Delta Branch Experiment Station and Bureau of Plant Industry,
Soils and Agricultural
Engineering,

U.S.D.A., cooperated

thors in the design
in this paper.

PORTER,

This makes

face.

Jr.^

^

possible to obtain cov-

it

row by spraying

across the

row without permitting

drill

come

in contact

the

with the au-

and use of machines described

to

oil

with any part of the

cot-

ton plant except the basal portion of the

stem well below the seed leaves. The nozzle is held in place on the shoe by a special

type of fitting or

jet

holder which

The

attached to the erect stud bolt.

is

noz-

should be adjusted so that the spray
it is truly horizontal and is approximately three-quarters inch above the soil
zle

from

should be directed into the drill
The jet holder should
then be locked into this position by the
nuts on the stud bolt. The shoe illustratHne.

It

region of the row.

fig.

1

shows the stud

bolt attached

in approximately the center of the

ploying two shoes for each row of cotton.
Each shoe, which is attached rigidly to
will permit

K.

erage in the

ed in

Applications

The

WALTER

skid of the shoe.

may

It

ground

be attached to

an extension of the skid behind the

last

upright. Either position will permit spray-

ing directly into the row.

The most satisfactory type of shoe,
which has been developed to date, is one
where the two hinged uprights, connecting the ground skid of the shoe with the
or bar at the top, are offset at a 45°

beam

angle. This offset serves

more
spray nozzles and

poses. It permits

the

the tractor operator.

It

clearance between the
into the

same row

two

desirable pur-

direct visibility of
their patterns

by

also increases

the

two shoes spraying
manner that

in such a

they can be used on cotton with greater
safety

and continue

to be used after

the

cotton has reached considerable size. Fig.
1

clearly illustrates this type of offset shoe.

The

oil

through

reaches the nozzle on the shoes
a

neoprene hose connecting with

the rest of the spraying system

which

is

attached on other parts of the tractor.

The

shoes are attached

gang beams
of

special

shown

to

the

front

means of
which are

of the cultivator by

standards

offset

in figure

1.

These standards

fit in-

TENTATIVE RECOMMENDATIONS FOR WEED CONTROL IN COTTON
the shoe attached

in

11

forward position

a

on the gang beams, thus replacing what
usually considered as the inner sweeps

is

of a standard cultivator.

The

tilling of the

middles of the rows may be handled successfully by the use of 18-inch low crown,
high-speed sweeps centered in the midrows.
These
cotton
dles between the
sweeps should be set flat. Under field
conditions,

it

is

usually

more

satisfactory

have the middle sweeps attached

to

at

the rear of the tractor.

The
that

is,

cultivation of the shoulder portion,

the region in between that hand-

middle sweeps and the drill
zone being protected by the herbicide, is
one of the most critical points in the
method. The weeds and grass in this region must be controlled by the tilling of
the soil but at the same time dirt must
not be thrown into the 8-inch band being
protected chemically. In our experiments
to date, we have usually accomplished this
by the use of weed or beet knives. The attachment and adjustment of these weed
led by the

Figure

Post-emergence

I.

the type

action.

allel

The

shoe showing
which permits parand supply line are
spray

construction

of

jet

shown

in their functional position.

spring

assures

ail

times.

light

a

The

peg-type stop

standard

offset

tach the shoe to the

A

downward

The weak
pressure

serves

gang beam of the

at

at-

to

tractor.

attached to one of the offset

is

uprights to prevent any tendency of the shoe
to

swing forward.

to the

regular type clamps which are de-

signed to hold the standards of a spring
type

sweep.

cultivator

standards in the gang
possible to
ther

the

cultivator.
it

the drill row^ of the cot-

The bases of the two shoes spraying
a single row should be approximately ten
inches apart.
The shoes should be adground skids
row and should

justed so that the
to the drill

locked in position.
tained

The

the necessary

band at
row region

are paral-

then be

spray patterns ob-

from shoes adjusted

will give

However, they must

till

the

is

the shoes closer or fur-

ton.

lel

knives are attached on the gang beam at
about the same point of attachment of the
usual second set of sweeps on an ordinary

approximately one inch closer to the
drill row than the inner edge of the track

soil

move

away from

By rotating
beam clamps,

is facilitated if the upright standard attaching them to the tractor is offset approximately three
or four inches.
This offset is necessary since the weed

knives

in this

manner

coverage to take

care of a

least 8 inches

drill

of the bed.

wide

in the

remaining
portion
of the row is accomplished at the
same
time the drill row is being sprayed. In
practice it has been found best to have
Cultivation of the

by the spray shoe. The distance between the inner edges of the two weed
left

the two shoulders of
same row should be approximately 8
inches.
The angle or pitch of the weed
knives must be adjusted to take care of
variations in soil texture and moisture.
The cutting edge of the weed knives
should be running approximately one-half

knives cultivating
the

inch underneath the
Field

experiments

soil surface.

indicate

that

the

most unsatisfactory portion of the combined equipment for the cultivation and
simultaneous

application

of

the

post-

MISSISSIPPI
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emergence

oil

is

AGRICULTURAL EXPERIMENT STATION BULLETIN

that portion of the cul-

tivation accomplished by the

New,

and

different,

means of

weed

better

knives.

mechanical

adjacent to the region

tillage

being controlled by the oils are badly
needed. As yet nothing has been developed which performs this role any better
than the weed knives.

gradual loosening of rust and scale particles in a tank may become bothersome
if precautions are not taken in the initial

largest weed
knives
carried
in
by implement firms cultivate no
more than a 7-inch band. The large sweep
used to till the middles is made necessary
in order to control the weeds and grass

in the entire

row without using an

extra

sweep or knife on each side of the row.
This should be avoided if it is possible
to do so. An extension can be welded on-

weed knife

to the blade of the

to increase

approximately
eight and one-half inches.
It has been
found that weed knives with extended
blades have a distinct advantage most of
the time under field
conditions.
Howits

lateral

ever, the

the

effectiveness

flexible

weed knife

to

nature of the blade of

gives less control over the

depth of cultivation

at the outer

edge of

the effective range.

The remaining

portion of a spray

rig

for the post-emergence application of her-

bicides consists of a

the herbicide

and

a

mounted tank

pump

to

hold

to furnish the

pressure, along with the necessary strain-

gauge, pressure regulator, cutoff valve,
(fig. 2). All hose used in the entire
system should be of the neoprene type
er,

etc.

since

it

is

resistant to

the action of

pe-

troleum products. The tank may be made
from an oil drum or may be a tank somewhat comparable in design to those used
in flame cultivation or for anhydrous ammonia. It should be remembered that approximately five gallons will be used per
acre for each spraying. The tank should
be selected or designed for the maximum
convenience with regard to farm operations. It should be as free as possible of
accumulated rust and scale on the inside.
The naphtha-type herbicidal agent will
not cause a formation of rust but the

A

selection of a tank.

line strainer

is

at-

tached in the supply line from the tank
to the

pump

so that any foreign particles

the system will

trapped
be
reaching the gear pump.
in

The

The

stock

471

features

essential

before

spraying

of the

system, with the exception of the shoes,
are

shown

When
of the

schematically in figure

most

system

2.

herbicidal oils are being used one
parts of the spraying

critical

pump.

the gear

is

Several charac-

must be inherent in the structure
and design of the pump. It must be able
to develop and maintain a satisfactory
working pressure and also be dependable
and durable. The pump must be able to
teristics

handle light petroleum products without
leaking. In our experience to date

been found that

pump

type of

is

most

the

it

has

satisfactory

one that does not depend

upon packing, and repacking,

to prevent

leakage. In other words,

a sealed-in

it

is

type of pump.
It should be milled with
extremely close tolerance and be of the
self-lubricating

type.

The pump should
up and maintainapproximately
100

be capable of building

ing

a pressure

of

pounds per square inch when the total
volume of the effluent from the jets is
no greater than approximately one gallon
per minute. There are many pumps on
the market that fail to meet these specifications and therefore cannot be used to
handle

The

oils.

type of

scribed

will

emulsified

pump which
be

likewise

insecticides.

chat are satisfactory

has been de-

satisfactory

Not

all

for emulsified

for

pumps
insec-

handle the herbicidal oil since
many of them have a graphite string-type
packing. A pump with a built-in internal
ticides will

by-pass

and pressure regulator

isfactory

will be sat-

for herbicidal oils, but

may

not

be suitable for application of the emulsi-

found in liquid
an external by-pass is used,

fied materials
If

insecticides.
it

should be

AGRICULTURAL EXPERIMENT STATION BULLETIN
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attached at a point between the pressure
gauge and the cutoff as shown in the
schematic diagram (fig. 2). In that case

would

the pressure regulator

same

serted at this

The

may

to the

power

in-

point.

pump which

type of

scribed

also be

be mounted

has been dedirectly

either

take-off of the

the centering of a fan-type

cessitate

row

over each

proper height to
sure the coverage of approximately an

to

tractor.

power

the

One

attached

and Suggestions
For Field Use

Instructions

is

easier

keep in adjustment and will show
wear on the bearings and the pump
last

The

di-

to
less

will

will
require
the
proper combination of tractor speed, line

pressure gauge should be accurate

and capable of recording pressures from
inch.
The
0 to 100 pounds per square
cutoff should be a gate-type valve which is
quickly
manipulated.
The
easily and
pressure gauge and the gate valve should
be arranged on the tractor so that the operating pressure will be clearly visible to
the driver at

times and so that the flow

all

stopped by

the

driver

tractor

with ease

from the quick cutoff
valve should run to the forward part of
and
tees
the tractor before adding the
connections necessary

herbicidal

oil

Ultimately,

shoes.

the system
for a

carry

a separate

the

spray

branch of

attached to each spray shoe.

is

The diagram
tem

to

individual

the

to

the

illustrates

general sys-

two-row post-emergence spray

system.

The

make

a four-row system are self-evident.

it

necessary

modifications

In order to

to

for Pre-emergence

make

system out of the post-emergence
2,

spray

the only

changes necessary will be to substitute a
proper mounting for the jets at the rear
of the tractor.

No

modifications are nec-

ahead of the quick cutoff valve.
The type of pre-cmergence work tenta-

essary

tively

recommended

for

All refer-

too this time

The

amount applied per unit length
row is the important factor in this
gard. There will be a greater amount

[he

oil

required per acre

if

of
re-

of

the rows are 38

inches instead of 40 inches wide.

Laboratory

cotton will ne-

have shown

tests

that

the

of flow of the type of oil currently

recommended

varies only slightly with an

A

increase in temperature.
change from
75° to 105° F. will increase the rate of

flow, through the small size jets employed, by less than ten percent.

The

relative;

about the same for all small
orifice jets which have been tested. There-)
fore, fluctuations in temperature encountered in the field can be ignored.
increase

is

Increased pressure increases the rate of

An

flow.

rise

sarily

a pre-emergence spray

system, illustrated in figure

oil.

up

have been based on 40-inch row widths.
In practice, it is immaterial whether the
rows are 36, 38, 40 or 42 inches wide.

each

Equipment

of

ences to gallons per acre

rate

single line

hose

amount

and

rapidity.

A

give approximate-

jet size to

the desired

ly

and

and

pressure,

of the liquid to the jets can be started

conditions by the equip-

field

ment described above

longer.

The

application of the post-emergence

under

oil

take-off

8-

the individual.

be driven by a pulley system using
a V-belt to transmit the power from the
rectly

jet

as-

arrangement can be devised with ease by

may

take-off of the

at the

inch band by the herbicide. The hose connections and plumbing required for this

or

tractor

471

The

increase
in

in

flow results from

pressure but does not neces-

double with a doubling of pressure.
increase is greater with

percentage

Since no

the smaller jets.

covering

all

jets

is

general rule

available, a

table has

been included which shows the proper
tractor speed and type of jet to give the
desired output in gallons per acre at several different pressures (table I).

rate

By con-

determining the
of travel of the tractor at the most

sulting

this

table,

after

TENTATIVE RECOMMENDATIONS FOR WEED CONTROL IN COTTON
convenient operational speed, the proper
[combination of

jets

and working pressures

jean be obtained.

now manufacturThe jets Hsted in
sizes made
by
the

Several concerns are

'ing fan type spray jets.

some

itable I are

of

but other makes

Spraying Systems Co.

may work

In

equally well.

all

instances

15

The cotton can be sprayed and cultivated by the same field operation. The cotton may not need to be sprayed over three
or four times while the field may need to
be cultivated several additional times in
order to control the weeds and grasses in
the middles

row.

A

and on the shoulders

of the

satisfactory cultivation can be ob-

noted to date the instructions for various
or weak
of water,
jets show deliveries

tained by using the tractor with the spray

at various pressures.
aqueous solutions,
Such values have no direct bearing on the
rate of flow of light oils. If other makes
of jets are employed, they should be calibrated with oils to avoid the application

shoes

unknown

of

quantities

of

herbicides

to

values that are given in table

sume that two

I

as-

be spraying into each row. In other words, they are valpost-emergence spraying of
ues for the
:otton. If the farm operator wishes to use
jets are to

these values for the application

^mergence

oil

solutions, in

of

which

pre-

case a

used over each drill row, he
;an do so by simply seeking the proper
iingle jet

is

;:ombination of speed,
deliver
;ive

and pressure

When

instead

to

of

the table indicates that

would deliver ten gallons, a
would be delivering only five
at the same speed and pressure.

i:wo jets

gallons

jet,

ten gallons per acre

gallons.

liingle

may be disconnected and removed
while cultivating.
After a series of rains

drill

region of the

it

may

row needs

be that the
a spraying

before the soil has dried out sufficiently

permit the use of sweeps and knives
has been found that a field
can be sprayed several days earlier under
to

in the field. It

|:otton.

The

shoes in position, without spraying, or the

jet

if the sweeps and knives
removed. The spray shoes exert very
litde downward pressure and will glide

these conditions
are

damp soil. If the tractor does not
tend to stall or dig deeply into the middles, spraying without cultivation is posover

This may permit the grower to
maintain a spray schedule which ""^nld

sible.

be impossible otherwise.

Working drawings

pump

of

the

plumbing

mountings, and
spray
shoes are available at the Delta Branch
Experiment Station, Stoneville, Mississipsystem,
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